clarative system exist, including episodic memory within the brain. Following acquisition, the memory representation can undergo several subsequent stages of (memory for events of one's past) and semantic memory (memory for general knowledge, not tied to a specific development. The most commonly recognized next stage of memory is "consolidation." Classically, the term event) ( Figure 1B ; Tulving, 1985) . Current neural models of declarative memory formation emphasize the critical memory consolidation refers to a process whereby a memory becomes increasingly resistant to interference importance of structures in the medial temporal lobe, including the hippocampus (Eichenbaum, 2000), a strucfrom competing or disrupting factors in the absence of further practice, through the simple passage of time ture which is thought to form a temporally ordered retrieval code for neocortically stored information. In con- (McGaugh, 2000) . That is to say, the memory becomes more stable. trast, nondeclarative memory can be regarded as nonconscious. The nondeclarative category includes Recent findings, however, have begun to extend this definition. For example, consolidation can be thought procedural memory (i.e., knowing "how"), such as the learning of actions, habits, and skills, as well as implicit of as not only stabilizing memories but enhancing them as well, two processes which may be mechanistically learning and appears to be less dependent on medial temporal lobe structures. distinct (Walker, 2004) . The stabilization phase of consolidation appears to occur largely during wake (BrashWhile these categories offer convenient and distinct separations, in real life they rarely operate in isolation.
ers 
Memory Stages
this perspective, the enhancement phase of memory consolidation causes either the active retention of a Just as memory cannot be considered monolithic, similarly, there does not appear to be one sole event that memory instead of its decay, or the enhancement of a memory over its simple maintenance. creates or develops it. Instead, memory appears to develop in several unique stages over time ( Figure 1C ). For Thus, consolidation can be expanded to include more than one phase of postencoding memory processing, example, memories can be initially formed by engaging with an object or performing an action, leading to the with each phase occurring in specific brain states such as wake or sleep or even specific stages of sleep (Brashformation of a representation of the object or action suggesting that it is this cholinergically driven brain activity rather than REM per se that is necessary for the Datta (2000) has suggested that, for at least some forms of learning, it is the PGO waves of REM sleep (or sleep-dependent enhancement of this consolidation. As with humans, sleep deprivation following task ac-P waves in rats) that underlie the physiological mechanism of consolidation. In an initial study, they reported quisition has been shown to produce learning impairments at subsequent retests (e.g., Beaulieu and Godthat, following initial training on an avoidance task, both the amount of REM sleep and the density of P waves bout to be demonstrated is that these specific components particularly striking, as it was seen in the absence of any of brain plasticity, aside from their overall requirement specific learning tasks being performed prior to sleep.
for protein synthesis, specifically mediate sleep-depenInsofar as this upregulation is related to learning and dent learning and memory consolidation. Such evidence memory consolidation, one might expect that such gene would require elegant interventions in the cellular and induction would only be seen after training on tasks molecular processes of brain plasticity during the northat undergo sleep-dependent consolidation. Indeed, mal course of sleep-dependent consolidation, studies Ribeiro and colleagues have found upregulation in rats which most likely are already in progress. of zif-268, a plasticity-associated IEG, during REM sleep following exposure to a rich sensorimotor environment 4. Unresolved Questions but its downregulation during both SWS and REM sleep Over the last several years, as evidence of sleep's role in in the absence of such exposure (Ribeiro et al., 1999) . Thus, there appears to be a window for increased neulearning and memory consolidation has grown, several researchers have raised questions concerning the na- In the end, the question appears not to be whether the processes of stabilization, enhancement, reconsolsleep mediates learning and memory consolidation, but idation, integration, translocation, and active erasure instead, how it does so. The future of the field is truly require further elucidation. Third, the actual processes exciting, and the challenge to neuroscience will be to within sleep that effect consolidation are almost comboth uncover the mechanisms of brain plasticity that pletely unknown. Candidate mechanisms, including (1) underlie sleep-dependent memory consolidation and to synchronous brain activity, such as that of PGO waves, expand our understanding of sleep's role in memory sleep spindles, and theta rhythms; (2) changes in reprocesses beyond simple consolidation, into the congional brain activation and interregional communication; stellation of additional processes which are critical for and (3) shifts in global concentrations of neuromodulaefficient memory development. Work across the neurotors, including ACh, NE, and 5-HT, and more classical sciences will be necessary to answer these questions, hormones such as cortisol and even growth hormone, but with the current rate of growth of research in the field, are all only beginning to be adequately investigated 
